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The total amount of heat generated in the slit per second through the action
of viscous foreces may be found by integrating this expression over the volume of
the slit:
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Using (25) and assuming in the first approximation that the heat generated
does not appreciably perturb the temperature gradient in the slit.

In the lower temperature range we may neglect a d°g’ compared with unity
and Eq. (41) becomes

(41)
= — wdd

Qs = —wdiln Ty/T,. (41a)

Clearly this term is comparable in magnitude with the total heat Q = w dg
and it would at first sight appear that dissipative processes might appreciably
affect the over-all heat transport for a given temperature difference. We shall
now show that this is not the case, and that in fact the Rayvleigh term is respon-
sible for normal fluid generation resulting in the increase in the normal fluid flux
between the hot and the cold ends of the slit.

The average normal fluid flux entering the slit at the hot end of the slit is
N, = (pa¥n)1 gm/ ‘em’-sec and that leaving the cold end is N, = (ann)n gm, ‘em’-
sec. The change in flux is then AN = (p,%a); — (paVu)o gm, em’-sec and we
assert that this difference arises from the generation of normal fluid within the
slit by viscous forces. The effect of normal fluid generation in the slit may be
included in the equation of continuity in the manner suggested by Zilsel (30):

ap" + v- PuVy = r

(42)
where T'(gm cm®sec) represents the generation term for normal fluid (there is
of course an equal sink term for superfluid). In steady state How the time deriva-
tive vanishes, and the total change in normal fluid flux may be found by inte-
grating (42) throughout the slit volume. The heat required to generate T is
Is\T' (the lambda point entropy s\ enters because T' refers to generation of nor-
mal fluid alone rather than fluid of density p, , and the approximation p, p =
valid in the temperature range of interest, is used). Neglecting for the
moment dissipation arising in the Gorter-Mellink term we identify this heat

/s,

TR

e b S 7 AT TR P e U e G b e




